Abstract. Epidemiologic data suggest that 30−40% of Taenia solium−seropositive people become spontaneously negative without acquiring cysticercosis. To compare the responses of these individuals with those of patients with neurocysticercosis, we screened seropositive persons among family members of 16 patients. We searched for specific antibodies in patients and their 118 households by an enzyme-linked immunoelectrotransfer blot assay using specific glycoproteins of T. solium metacestodes. We found six seropositive individuals without neurocysticercosis among members of four families. The matching patients were young, harbored viable cysts, and had short evolution of disease. The baseline response of healthy seropositive individuals was scarce and showed a low frequency of antibodies against glycoproteins GP39-42 and GP24, which are immunodominant in patients with neurocysticercosis. Moreover, they became spontaneously negative in few months. The response of patients was heterogeneous as shown in other studies. The results of this work support a highly dynamic host-parasite immunologic interaction and suggest individual susceptibility or level of exposure among family members.
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Epidemiologic data have shown that only one-third of Taenia solium−seropositive individuals harbor cysts within the brain. 1 Although false-positive results may explain some of these cases, 2 they could also be clinically silent cysticercosis cases or people who spontaneously resolved or even avoided infestation. Evidence supporting these possibilities in human and animal cysticercosis has been published. [3] [4] [5] In this study, we report preliminary data obtained from 118 households of 16 consecutive index cases (ICs) of neurocysticercosis (Table 1 ). The study was conducted after protocol review and approval by the Ethics Committee of the Instituto Mexicano del Seguro Social, where the patients where diagnosed on the basis of consensus criteria. 6 Only cases with active or mixed forms of cysticercosis were included; most presented either single or multiple cysts, with or without ringlike enhancement. Cases with hydrocephalus alone or combined with cysts or with cysts and calcifications were also included. Patients received individualized therapy depending on clinical, immunologic, and imaging baseline data (computed tomography [CT] and magnetic resonance imaging [MRI]), as well as on response to treatment. 7 Three patients became negative both by imaging and serologically without cestocidal treatment, while three others harboring a single lesion required one or two regimens at standard doses: praziquantel, 50 mg/kg for 15 days or albendazole, 15 mg/kg for 15 days, with concomitant steroid or anti-epileptic drugs (Table 1) . Three cases with hydrocephalus also required a ventricle-peritoneum shunt. Clinical status was evaluated before, during, and after treatment; the therapeutic response was verified periodically by neuroimaging. When the lesions disappeared or the hydrocephalus resolved, it was considered that the patient showed imaging cure. After signed consent was obtained, blood samples where drawn from all ICs and households and specific antibodies against T. solium cysticercus-specific glycoproteins were detected in their serum by an enzyme-linked immunoelectrotransfer blot (EITB) assay. 8 Antigen detection in fecal samples by an enzyme-linked immunosorbent assay (ELISA) was used to locate adult parasite carriers. 9 This was an antigen-capture ELISA for saline supernatants of fecal samples. The capture antibody was the IgG fraction of a hyperimmune rabbit serum produced against a somatic extract of taeniid proglottids. A peroxidaseconjugated fraction of the same IgG was used as the secondary antibody. Neuroimage studies were performed in households positive for serum antibodies or coproantigens. More serum samples were obtained from all ICs during and after treatment every time they presented for clinical or imaging follow-up. Positive households were followed until negative results were obtained. Data were analyzed by the SigmaStat 4.0 software (Jandel Scientific, San Rafael, CA). Chi-square or Fischer exact tests were used to determine statistical significance of proportions differences. The Student's t-test was used to compare quantitative variables with normal distributions. Differences were considered to be statistically significant when P Յ 0.05. Global findings of patients with neurocysticercosis included in the present work are shown in Table 1 , which is arbitrarily divided in two subgroups, based on time of imaging and EITB assay result conversion. Most cases in the subgroup that resolved their disease in less than 17 months were male, harbored a single cyst, presented short evolution time of symptoms, and needed few or no cestocidal treatment courses to obtain imaging cure. All these features were significantly different from those of the second group. Conversely, age was significantly related to mixed or complicated disease forms, i.e., five of six patients less than 26 years old presented with a single cyst without complications, while 9 of 10 cases more than 25 years old were harboring multiple cysts or developed hydrocephalus (P ‫ס‬ 0.007, by Fisher's exact test). Seizures alone (75%) or combined with headache (12.5%) were the most frequent clinical findings. One asymptomatic case (IC8) was detected because he was diagnosed as a carrier of an adult T. solium tapeworms by a coproantigen-ELISA, but multiple cysticerci were observed in his brain by MRI. All patients with neurocysticercosis and six households who belonged to four different families had antibodies against T. solium-specific glycoproteins. These households were relatives of the IC with less than three months of clinical evolu- tion, resolved the cystic lesions at a maximum of one year, and became seronegative in less than 17 months ( Table 1) . The baseline number of EITB assay bands was greater and the response decay time was longer in cases with multiple cysts or complicated forms of the disease compared with those with a single cyst or the households (Figure 1 ). The response pattern of the IC group resembled that reported in other studies, i.e., with an immunodominance of glycoproteins GP39-42 and GP-24, followed by GP50, GP21, and GP13 ( Figure 2) . 8, 10, 11 Patients with a single cyst also showed pattern (values above bars in Figure 2) . 10, 11 A lower frequency of glycoproteins GP39-42, GP-24, and GP13 was observed in the serum samples of seropositive households compared with the IC, with GP50 being more frequent. In the comparison with the pattern of bands recognized by seropositive households with that of their corresponding IC (Table  2) , three of four ICs showed the known immunodominant GPs or a combination of them, but it was also noteworthy that all reacted to GP50. Moreover, IC5, a seven-year-old child, had antibodies only to GP50. Seropositive households showed a heterogeneous response in comparison to ICs, with a remarkably low frequency of GP 39-42.
Previous studies have shown a high prevalence of specific antibodies against T. solium metacestodes in healthy people in endemic regions. 1, 12, 13 However, less than one-third of them harbor parasites in the brain, as assessed by CT scans. 1 FIGURE 1. Individual immune response kinetics of patients with a, multiple cysts (n ‫ס‬ 7), b, a single cyst (n ‫ס‬ 6), or c, hydrocephalus (n ‫ס‬ 3). The kinetics of positive households (n ‫ס‬ 6) is shown in d. FIGURE 2. Recognition frequency of Taenia solium-specific glycoproteins by the serum of patients with neurocysticercosis (ICs) and seropositive households (HHs). Statistically significant differences between the groups were found for GP 39-42 (P < 0.001) and GP24 (P < 0.045). The numbers above each group of bars is the frequency of recognition by the subgroup of IC with single cyst.
Moreover, it has been observed that approximately 40% of seropositive individuals become spontaneously negative in 1−3 years. 5 Studies in rodents experimentally infected with Taenia spp. eggs have demonstrated a genetically based resistance to infection, at least partially due to a rapid synthesis of specific antibodies against the oncospheres, which develop before the immune evasion mechanisms of the parasite are activated. 3 Six seropositive households of ICs were found in this study among short-time evolution IC families and none had cases with long-lasting disease. This could be due to the fast spontaneous decrease of antibodies in exposed but noninfected households. Thus, the dynamics of the humoral response against T. solium is quite rapid in individuals who are exposed and either avoid parasite establishment or spontaneously resolve an infestation. In this regard, it is interesting that imaging cure after chemotherapy or surgical subtraction of cyst is followed by a rapid decrease in antibodies (Table  1) . 14, 15 Conversely, GP39-42 was hardly recognized by baseline antibodies of households and GP24 was observed at a low frequency. More studies are needed to determine if GP39-42 is an antigen expressed later during oncosphere development. If so, it might be a marker for establishment of cysticerci, and could be useful in epidemiologic studies to distinguish between persons with cysticercosis and those exposed to the parasite but not infested.
The results of this work suggest individual susceptibility to infection by T. solium or different levels of exposure within families and a fast host-parasite immunologic interaction, which either resolves in few months or it is established as a long-lasting relationship. 
